Background Following antigen encounter, CD8 + T cells differentiate into effector and memory T cells to mediate pathogen clearance and provide lifelong immunity. Although our understanding of the molecular mechanisms regulating CD8 + T cell fate has expanded dramatically over recent years, the precise transcriptional programs underlying this process remains incompletely resolved. Myb is a transcription factor known to play a major role in stem cell and progenitor renewal and homeostasis, but its function in mature T cell differentiation is unknown. In this study, we demonstrate the role of Myb in CD8 + T cell differentiation and antitumor function.
Background
Following antigen encounter, CD8 + T cells differentiate into effector and memory T cells to mediate pathogen clearance and provide lifelong immunity. Although our understanding of the molecular mechanisms regulating CD8 + T cell fate has expanded dramatically over recent years, the precise transcriptional programs underlying this process remains incompletely resolved. Myb is a transcription factor known to play a major role in stem cell and progenitor renewal and homeostasis, but its function in mature T cell differentiation is unknown. In this study, we demonstrate the role of Myb in CD8 + T cell differentiation and antitumor function.
Methods
We employed CD8 + T cells isolated from pmel-1 mice (which recognize the shared melanoma-melanocyte differentiation antigen gp100) carrying loxP-flanked Myb alleles and a fusion of Cre recombinase and the estrogen receptor T2 moiety, which retains Cre in the cytosol until tamoxifen is administered (pmel-1 Mybfl/flCre-ERT2 cells). Treating these mice with tamoxifen for several days immediately prior to CD8 + T cell isolation ensured that pmel-1 Myb −/− T cells had undergone thymic development similar to their ERT2-Cre negative counterparts. pmel-1 Myb −/− or pmel-1 Myb +/+ cells were adoptively transferred into wild-type mice infected with a recombinant strain of vaccinia virus encoding gp100 and antigen-specific CD8 + T cell expansion and long-term persistence was monitored overtime. Evaluation of tumor treatment efficacy of CD8 + T cells was performed in the pmel-1 model of adoptive cell therapy in the treatment of large established B16 melanomas.
Results
We demonstrate that Myb expression is progressively downregulated with T cell differentiation. We found that Myb deficient T cells were more prone to differentiate into short-lived KLRG1 hi effector cells resulting in a severe impairment of CD62L hi stem cell-like memory cell formation, indicating that Myb is an essential regulator of T cell stemness. Conversely, enforced expression of Myb enhanced generation of CD62L hi memory cells, T cell polyfunctionality and recall responses, suggesting that these cells might be therapeutically superior for adoptive T cell therapy of tumors. Accordingly, Myb overexpressing T cells mediate enhanced antitumor immunity and promoted curative and long-lasting responses against large established vascularized tumors. Conclusions These findings identify Myb as a master regulator of CD8 + T cell stemness and highlight the remarkable therapeutic potential of maneuvers aimed at increasing Myb activity in CD8 + T cells.
Clinical Trials (Completed) O36
First in human study with the CD40 agonistic monoclonal antibody APX005M in subjects with solid tumors Melissa Johnson 1 , Marwan Fakih 2 , Johanna Bendell 1 , David Bajor 3 , Mihaela Cristea 2 , Thomas Tremblay 4 , Ovid Trifan 4 , Robert Vonderheide 5 Background Immune activating antibodies are being explored as the next generation of immuno-oncology therapeutics. Activation of CD40 can stimulate both innate and adaptive immune responses against cancer, making it an ideal target for the immune activating approach. CD40 engagement with its ligand CD154 leads to antigen presentation, maturation and expression of co-stimulatory molecules and cytokine production by antigen presenting cells (APC), which are requisite for optimal antigen-specific T-cell activation. Apexigen is developing APX005Ma humanized IgG 1 CD40 agonistic antibody that binds with high affinity to human CD40 (Kd=0.12nM) and carries an S267E mutation in the Fc region. APX005M recognizes a unique epitope that overlaps with the CD40 ligand binding sites and uses FcRγIIb to cluster and activate CD40 thus mimicking CD154 engagement.
Methods
In a "first in human" Phase 1 dose escalating clinical trial, APX005M was administered every 21 days at doses ranging from 0.0001 mg/kg to 1 mg/kg to 30 adult subjects with solid tumors. Primary objectives
Background
The NCI-MATCH (Molecular Analysis for Therapy Choice) trial is the largest national study to date (1173 sites) for patients with relapsed/ refractory solid tumors, lymphomas and myelomas, assigning rational targeted therapy based on individual tumor molecular alterations. Patients with mismatch repair-deficiency (MMR-d) may benefit from immune checkpoint inhibitor therapy secondary to increased mutational burden compared to MMR-proficient tumors. The anti-PD-1 inhibitor nivolumab has previously shown antitumor activity in MMR-d colorectal cancer; we hypothesized that nivolumab would have activity in patients with non-colorectal MMR-d cancers.
Methods Eligibility for NCI-MATCH included relapsed/refractory cancers, good end-organ function, and ECOG performance status of ≤ 1. Patients enrolled were screened for molecular alterations by centralized testing on fresh biopsy tissue. MMR-d was defined by loss of nuclear expression of MLH1 or MSH2 by immunohistochemistry. Patients with MMR-d colorectal cancer were excluded. Patients received nivolumab 3 mg/kg q2weeks (28-day cycles) and 480 mg q4weeks past cycle 4. Disease reassessment was performed q2cycles. The primary endpoint of the study was RECIST 1.1 overall response rate (ORR). 35 enrolled patients were planned with the ORR compared against a null value of 5%. If the observed ORR was ≥5/31 (16%), the agent would be considered promising and worthy of further testing. The proposed design had power of 91.8% to find an agent promising assuming true OR rate was 0.25. Results 4864 enrolled patients had interpretable results for MMR-d. 99 patients were MMR-d, 63 patients were assigned to nivolumab treatment, and 47 patients were treated (35:preplanned and 12:expansion). We report the preliminary results of the first 35 enrolled (70% MLH1 loss, 30% MSH2 loss). Minimum follow-up time for all patients was >6 months, median age was 60 y/o, and median prior therapies was 3. Common histologies included endometrioid endometrial (EEA: 10), prostate (6), and breast (3) cancer. 10 pts remain on treatment; 7 stopped treatment for AEs; 12 for progressive disease. The confirmed ORR was 24% (8/33 patients) with an additional 9/ 33 (27%) patients with stable disease. Three additional patients had unconfirmed responses [PD at next scan (1) , off study prior to reassessment (1) , and no follow-up scan yet (1) ]. The disease histologies for the PR were prostate(3), EEA(2), breast(1), parathyroid(1), and gallbladder cancer (1) . Estimated 6-month PFS was 43% and median OS has not been reached at this early time-point. Toxicity was predominantly low-grade.
Conclusions
We report the first results of a substudy of the NCI-MATCH trial. Nivolumab has promising activity in MMR-d, non-colorectal cancers. Trial Registration NCT02465060 S 50 mg daily orally for 4 weeks (6-week cycles). Co-primary endpoints were objective response rate (ORR), progression-free survival (PFS) per independent committee (IRRC), and overall survival (OS), all in intermediate-and poor-risk patients. Overall α for treatment effect was 0.05 (allocated as 0.001 ORR, 0.009 PFS, 0.04 OS Background E7046 is a selective inhibitor of the prostaglandin E 2 (PGE 2 ) receptortype-4, EP4, which transduces potent immunosuppressive activity of PGE 2 in both myeloid cells and T-lymphoid cells in the tumor microenvironment. In preclinical studies, E7046 reversed PGE 2 -mediated inhibition of monocyte differentiation towards anti-tumorigenic antigen presenting cells and facilitated tumoral recruitment and activation of cytotoxic T-cells. Here, we present initial clinical, pharmacokinetic and pharmacodynamic results from a first-in-human study of single agent E7046 in patients with selected cancer types having high myeloid cell infiltration. Methods E7046 was administered orally, once-daily, in 21-day cycles in sequential dose-escalating cohorts of 6 pts each at 125, 250, 500 and 750mg. Tumor responses were evaluated by irRECIST and metabolic responses by 18 FDG-PET. Modulation of immune response was assessed in pre-and post-treatment tumor biopsies by immunohistochemistry, and in blood samples by TaqMan Low Density Array and Meso Scale Discovery assays. Blood samples were collected for PK analysis.
Results
Thirty patients were treated with no dose-limiting toxicities observed. The most common adverse events were fatigue (37%), diarrhea (33%), and nausea (30%). Grade 3/4 AEs in >1 patient were abdominal pain (3 patients, at 250 mg, 750 mg) and vomiting (2 patients, at 125 mg, 250 mg). Grade 3/4 treatment-related AEs occurred in 4 patients (rash in 2 patients, and diarrhea, allergic reaction, anaphylaxis, hypersensitivity, and hyperuricemia, in 1 patient each). Four patients discontinued treatment due to an AE (bowel obstruction, allergic reaction, abdominal pain, acute renal failure). No objective tumor responses were reported. Duration of treatment of ≥20 wks with best response of stable disease (SD) was observed in 5 patients, 3 of these had partial metabolic responses. E7046 exposure was doseproportional up to the 500 mg dose with a plateau at 750 mg. Elimination half-life (11 hr) justified once-daily dosing. Treatment with E7046 significantly increased tumor CD3 + and CD8 + T-cell infiltration and expression of the T-effector cell-recruiting chemokine CXCL10 in blood. Gene expression analysis in blood showed modulation of EP4 signaling genes (including IDO1, EOMES, PD-L1). Longer duration of therapy with SD was associated with higher baseline tumor infiltrate of CD8 + T-cells and CD163 + macrophages. Conclusions E7046 demonstrated favorable tolerability profile with preliminary evidence of anti-tumor activity and immune modulation in tumor and peripheral blood. MTD was not reached. Further studies testing E7046 in combination with other agents are planned. Trial Registration NCT-02540291 Background Checkpoint inhibitors have transformed cancer care, but extending those benefits to more patients requires additional approaches. IDO1 allows tumor escape through kynurenine production, which decreases immune cell tumor infiltration/function and increases regulatory T-cell numbers. Anti─PD-1 treatment upregulates IDO1, supporting a rationale for combining nivolumab (anti-PD-1) with an IDO1 inhibitor. BMS-986205 is a selective, potent, once-daily, oral IDO1 inhibitor with a potentially best-in-class pharmacokinetic/pharmacodynamic/safety profile in combination with nivolumab that was previously disclosed (NCT02658890) [1] . Here we present updated safety and preliminary efficacy and pharmacodynamic data. Methods Dose-escalation methods were previously described [1] . During cohort expansion in this phase 1/2a open-label study, patients with advanced cancers were treated with BMS-986205 100 or 200 mg orally once daily + nivolumab 240 mg IV Q2W or 480 mg IV Q4W. Objectives included safety, preliminary antitumor activity, and pharmacodynamics (including immunomodulatory assays).
As of the July 20, 2017, data cutoff, safety data were available for 216 patients across the study. Maximum tolerated dose during escalation was 200 mg; at 400 mg, 2/4 patients experienced dose-limiting toxicities (grade 3 AST/ALT increased; grade 2 anemia, fatigue). Treatmentrelated AEs occurred in 47% of patients (11% grade 3/4), and 4 patients (2%) discontinued due to study drug toxicity; the safety profile was generally consistent with that previously reported for nivolumab monotherapy. In the bladder cancer cohort, among 15 heavily pretreated patients (39% received ≥2 prior regimens), 5 partial responses (PRs), 3 stable disease (SD), and 6 progressive disease (PD, including a patient with prior anti-PD-[L]1 therapy) were reported, with 1 death prior to assessment. In the cervical cancer cohort, among 17 heavily pretreated patients (52% received ≥2 prior regimens), 3 PRs, 5 SD, and 7 PD were reported, with 2 deaths prior to assessment. Within 39 paired pre-vs on-treatment tumor samples across various tumor types, BMS-986205 plus nivolumab decreased kynurenine and increased the percentage of proliferating CD8 + T cells. Conclusions BMS-986205 plus nivolumab was well tolerated, increased proliferating CD8 + T cells in tumors, and demonstrated preliminary antitumor activity. Updated efficacy, safety, and pharmacodynamic data will be presented.
Trial Registration
ClinicalTrials.gov, NCT02658890 Consent Not applicable
Background
Resistance to immunotherapy may be related to activity of several immunosuppressive cell types. Depletion of tumor-associated macrophages (TAMs) may promote a pro-inflammatory state, increasing antitumor T-cell responses. Cabiralizumab, a humanized IgG4 monoclonal antibody, binds to CSF-1 receptor and blocks cytokine signaling that is needed for TAM activation and survival, leading to TAM depletion. The combination of cabiralizumab plus anti-PD-1 may work synergistically by modifying the immunosuppressive tumor environment while simultaneously suppressing the PD-1 checkpoint pathway. This is the first clinical disclosure of safety, pharmacokinetics, and pharmacodynamics of this novel combination, along with preliminary evidence of antitumor activity in pancreatic cancer (NCT02526017).
Methods
In phase 1a dose escalation, patients with advanced solid tumors were treated with cabiralizumab 1, 2, 4, and 6 mg/kg alone or combined with nivolumab 3 mg/kg, both given IV Q2W, in a 3+3+3 design.
Results
As of August 1, 2017, 205 patients were treated with the combination. Most received cabiralizumab 4 mg/kg Q2W plus nivolumab 3 mg/kg Q2W. Cabiralizumab, alone or with nivolumab, demonstrated targetmediated clearance and dose-dependent increase in exposure, and pharmacodynamic activity as evidenced by reduced circulating CD14 + CD16 + nonclassical monocytes. Grade 3-5 treatment-related AEs (TRAEs) attributed to cabiralizumab occurred in 43% of patients, with 13% of patients discontinuing due to AEs. Elevations in creatinine phosphokinase (14%) and AST (5%) were among the most common grade 3 TRAEs but were secondary to cabiralizumab's depletion of macrophages, which would otherwise metabolize these enzymes, and were reversible without significant clinical sequelae. Among the cohort of prior chemotherapy-treated and immunotherapy-naive patients with pancreatic cancer, 31 were efficacy evaluable. There were 3 confirmed partial responses in microsatellite-stable patients (293, 275+, and 168+ days on study) and 1 prolonged stable disease (182 days); 1 patient treated beyond progressive disease experienced >40% reduction in baseline target lesions (247 days on study). The 6-month disease control rate was 13%, and objective response rate was 10%. Studies in a larger pancreatic cohort and other tumor types are ongoing, and preliminary translational biomarker data will be presented.
Conclusions
Cabiralizumab plus nivolumab, a mechanistically novel immunotherapy combination, demonstrated a tolerable safety profile across several cohorts and promising preliminary antitumor activity in pancreatic cancer. These results also show a potential immunotherapeutic strategy to treat patients with tumors resistant to anti-PD-1 blockade.
Trial Registration NCT02526017
Tumor Microenvironment (Mechanisms and Therapies) Background IPI-549 is a potential first-in-class, oral, selective PI3K-gamma inhibitor being developed as an immuno-oncology therapeutic in multiple cancer indications. Preclinical research demonstrated that IPI-549 results in transcriptional reprogramming M2, pro-tumor macrophages to the M1, anti-tumor phenotype. In preclinical tumor models, IPI-549 was active as a monotherapy and was able to overcome checkpoint inhibitor (CPI) resistance in CPI-insensitive models. These preclinical data provide a strong rationale for the ongoing Phase 1/1b study.
Methods
This study (NCT02637531) is being conducted to evaluate the safety, tolerability, pharmacodynamics and pharmacokinetics to determine the recommended dose and activity of IPI-549 as monotherapy and in combination with nivolumab in patients with advanced solid tumors. The study design includes four parts: 1) monotherapy dose escalation 2) combination dose escalation of IPI-549 with nivolumab 3) monotherapy expansion, and 4) combination expansion in specific tumor types with de novo or acquired resistance to checkpoint inhibitors. Pre-and ontreatment blood samples are being obtained in all patients to perform flow cytometry, gene expression, and serum cytokine and chemokine analysis to better understand the biological effect of IPI-549 on immune cells and to identify correlations with any clinical response. Pre-and ontreatment biopsies are being mandated in the expansion cohorts to evaluate the effect of IPI-549 on the tumor microenvironment.
Results
A total of 19 patients have been enrolled (18 evaluable) in the monotherapy dose escalation phase (10, 15, 20, 30, 40, 60 mg qd). No DLTs, or drug related SAEs have been observed. The majority of treatmentemergent adverse events were low grade (grade 1-2). The most common (≥2 patients) drug related treatment-emergent adverse events are alanine aminotransferase increase, rash maculo-papular, white blood cell count decrease, and headache. Durable clinical benefit has been observed, with 8 patients able to remain on treatment ≥16 weeks, including 2 patients on study for ≥52 weeks. The PK profile of IPI-549 has favorable characteristics including dose proportionality. PD analysis demonstrates full and sustained suppression of PI3K-γ at 60 mg qd. Translational studies performed on peripheral blood demonstrated increased activation of circulating myeloid cells in patient subsets, as well as, evidence of interferon-gamma mediated immune stimulation after IPI-549 treatment. Detailed PK, PD, translational, safety, and efficacy data will be presented.
Conclusions
The monotherapy dose escalation has completed enrollment, demonstrating favorable tolerability, evidence of immune modulation, and PK/PD defining 60 mg qd as the monotherapy expansion dose. The monotherapy expansion phase in solid tumors is actively enrolling. Recent clinical responses from 3-5 years using anti-PD-1, anti-CTLA4 and other immunotherapies represent major advances over standard cytotoxic chemotherapies with 1-2% ≥1 year survivals. However, even with the best approved immunotherapies most patients still do not obtain CR's or achieve long-term survival 2 . Toxicity remains a serious problem 2 . Pre-treatment identification of responders and non-responders remains truly enigmatic. Optimal coordination with the individual patient's dynamic immune response has been proposed to better target treatment 3 . Methods Patients with advanced melanoma received vaccine immunotherapy alone, or immuno-chemotherapy, and daily immune point-of-care monitoring with serum C-reactive protein as an inflammatory biomarker. The null hypothesis was stability. Immune oscillatory behavior was tested mathematically. Advanced mathematical analysis was performed to determine the validity of the null hypothesis.
Poster presentations Biomarkers and Immune Monitoring

Results
Oscillatory biochemical inflammatory marker behavior was identified in most patients during therapy, and investigated for correlation with clinical outcome. Monitoring periods containing ≥5 measurements, and of at least 3 in number, are required for statistically defining oscillatory cyclical behavior in humans with cancer.
Conclusions
The implications of these findings are that immunomodulatory therapies (eg. pathway inhibitors, cytotoxics, radiation & perhaps surgery) may require individualized tailoring to coordinate with immune system phase dynamics at delivery to direct immune control and influence clinical efficacy. These findings of immune fluctuation might explain why predictive biomarker identification has been so elusively problematic, and why toxicity is often variable and unpredictable.
Trial Registration Australian Clinical Trials Registry [ACTRN] 12605000425695
Background LAG-3 negatively regulates T-cell activation, is expressed on exhausted T cells, and may promote regulatory T-cell activity. By limiting antitumor T-cell activation, LAG-3 may contribute to immunotherapy nonresponsiveness, as observed in patients with melanoma who progressed during prior anti-PD-(L)1 therapy [1] . Here we describe first results from comprehensive multitumor profiling using quantitative immunohistochemistry (IHC) to characterize expression of LAG-3 and its ligand, MHCII, in the context of inflammation markers, as well as a bioinformatic investigation of LAG-3 using The Cancer Genome Atlas (TCGA). Methods Urothelial, gastric, non-small cell lung cancer, renal cell carcinoma (RCC), squamous cell carcinoma of the head and neck, and melanoma tumor specimens (N=245) were stained by IHC for LAG-3, CD8, FOXP3, CD68, CD163, PD-L1, and MHCII. The proportion of total nucleated cells in the tumor microenvironment expressing a given marker was determined using image analysis, and unsupervised clustering was used to identify subgroups within tumor types. A 160-gene T-cell-inflamed signature was applied to TCGA RNAsequencing data to assess correlations between LAG-3 and IFNγinduced gene expression.
Results
Unsupervised clustering of IHC results revealed inflammation-high, -moderate, and -low subgroups, and LAG-3 expression generally correlated with the level of inflammation: CD8 (r=0.65); CD68, CD163, and FOXP3 (r=0.49-0.53). MHCII tumor-cell expression was observed in inflammation-high and -low tumors and did not correlate with PD-L1 positivity, whereas LAG-3 was significantly higher in tumors with MHCII expression ≥1% vs <1% (P=0.001). In 6 individual tumors with heterogeneous MHCII tumor-cell expression, LAG-3 was higher in MHCII hi (>70%) vs MHCII lo (<10%) regions (P range=0.001-0.070).
TCGA analysis was consistent with IHC analyses, demonstrating a strong correlation of LAG-3 mRNA expression with CD8, PD-1, and CTLA-4 (r=0.81; r=0.87; r=0.69), moderate correlation with PD-L1 and MHCII (r=0.47; r=0.58), and correlation of LAG-3, CD8, and PD-1 mRNA expression with T-cell-inflamed gene signatures across tumor types. Exploratory analyses of clinical trials in RCC and melanoma showed increased mean LAG-3 mRNA expression after nivolumab (anti-PD-1) treatment. Conclusions LAG-3 expression correlates with tumor inflammation and is enriched in tumors with MHCII hi tumor cells. Preliminary data suggest that preferential localization of LAG-3-expressing leukocytes to MHCII hi tumor regions potentially serves as a mechanism for LAG-3 checkpoint pathway activation. These findings, and the observation that nivolumab may induce LAG-3 expression, underscore the importance of studies to define predictive biomarker profiles for relatlimab (anti-LAG-3) therapy in PD-1-naive and -progressed patients.
Background DPV-001 DRibble® is a dendritic cell-targeted microvesicle (proteasome blocked autophagosome) vaccine derived from adenocarcinoma and mixed histology cancer cell lines. It contains multiple TLR agonists and >130 potential NSCLC antigens, many as prospective altered-peptide ligands or neoantigens. We hypothesize that the efficacy of DRibbles' vaccination can be attributed to tumor-derived short-lived proteins (SLiPs) and defective ribosomal products (DRiPs). SLiPs and DRiPs are typically not processed and presented by professional antigen presenting cells therefor the host may be less tolerant. The large number of potential antigens in the vaccine necessitate new techniques to monitor responses. Methods Patients received induction cyclophosphamide, then 7 vaccines at 3week intervals. First vaccine was given intranodally; subsequent vaccines intradermally. Patients were randomized to receive DRibble alone (A), or with imiquimod (B) or GM-CSF (C). PBMCs and serum were collected at baseline and at each vaccination to assess changes in antibodies (Protoarray, microsphere affinity proteomics (MAP)) and cytokines (Quanterix), peripheral lymphocytes populations (flow cytometry) and TCR repertoires (Adaptive immunoSEQ). Results 13 pts were enrolled (Arm A: 5; B: 4; C: 4). Serum cytokines (IL1β, IL8, IFNα, IFNγ, IL6, IL17 and TNFα) were measured and normalized and the sum plotted against time. The slope of the resultant trend line was used as an indicator of either increased (positive slope) or decreased (negative slope) systemic inflammation. DPV-001 alone did not change net cytokine load while the addition of the adjuvant immiquimod increased, and the addition of GM-CSF significantly lessened the slope. Vaccination induced or increased IgG Ab responses against targets over-expressed by NSCLC, correlating with activated Th1 cells in whole blood samples. New or augmented Ab responses were observed with continued vaccination. Pts receiving DPV-001 had a significant (p<0.04) increase in total (CD4 + CD8) TCRs that increased 10 fold over baseline compared to normal controls (independent from trial, n=3) and the increase in CD4 clones was similar to that seen following Ipilimumab (melanoma pts, independent from trial, n=9). Patients receiving DPV-001 alone had the largest increase in CD8 T cell clones.
Conclusions
Vaccination with DPV-001 increased the number of strong antibody responses to antigens commonly over-expressed in NSCLC and expanded populations of T cells. DPV-001 alone provided the greatest increase in CD8 TCRs. Interval monitoring of PBMCs/ serum identified the complexity of the immune response to this vaccine and suggests possibilities to boost or sustain immunity. Trial Registration NCT01909752. The complexity and heterogeneity of the immune system combined with its central role in tumor biology necessitates sophisticated analytical approaches to reveal molecular mechanisms, novel therapeutic targets and clinically relevant biomarkers. T-cells have significant functional variation in activation states. However, the rare frequency of antigen-specific CD8+ cells, for example, limits transcriptomic and proteomic analysis to identify biomarkers of exhaustion and activation. Methods Utilizing a novel integrated workflow, we performed both proteomic and transcriptomic analysis of very rare populations of T-cells. Negatively selected CD3+ cells were derived from whole PBMCs and stimulated in vitro with allogeneic, CD40L-activated, viral-antigen presenting B cells for 8 days. The stimulated cell population was stained with HLA-A02:01 MHC Pentamers specific for Influenza A M1 58-66 (GILGFVFTL). The cells were then simultaneously labeled with fluorescent markers and 30 different DNA barcoded antibodies. Using the fluorescent markers, antigen-specific and naïve CD8+ T-cells were sorted, lysed, and then the antibody-bound DNA barcodes and the released cellular RNA's were simultaneously measured using the NanoString nCounter® system and analyzed using the nSolver™ software.
Results
By integrating flow cytometry with downstream analysis on the NanoString nCounter system, 30 proteins and 770 RNAs were quantitatively measured on the nCounter from as few as 400 petamer-positive T-cells. Using the nSolver Advanced Analysis software, differences in gene and protein expression between Influenza A M1 58-66 specific CD8+ T cells and a pentamer-negative CD8+ T cell population were quantitatively measured. M1 58-66 specific cells showed upregulation of extracellular markers of exhaustion and activation consistent with similar proteomic studies including 4-1BB, CD27, CD45, and ICOS. Additionally, normalized mRNA counts from each population revealed increased presence of transcripts coding for Granzyme B, CD225, Interleukin-32, STAT1, and TCF7 in the Influenza-specific CD8+ cells.
Conclusions
The rarity and functional importance of immune cell subsets in clinical samples has necessitated the development of new analytical methodologies that permit quantitative multiplexed immunoprofiling of RNA and protein expression. Using the nCounter platform downstream of cell sorting uniquely allows simultaneous high-plex analysis of protein and RNA from small numbers of targeted cells. In addition to the data we present on pentamer-positive antigenspecific T-cells, this method can be applied to any number of immune cell populations. Consent Written informed consent was obtained from the patient for publication of this abstract and any accompanying images. A copy of the written consent is available for review by the Editor of this journal. We report outcomes of a patient (pt) with HPV16+ head and neck squamous cell cancer (HNSCCa) who underwent treatment with 4 doses of MEDI0457 as part of a pilot prospective clinical trial. Disease progression was noted approx. 7 months after completion of adjuvant chemoradiation (due to extracapsular extension) following definitive surgery. The pt was subsequently treated with nivolumab (nivo) and was noted to have a Complete Response (CR) at 6 weeks by RECIST. We performed correlative immune analysis for this pt to understand the mechanism underlying this response. Methods This Phase I/IIa trial included pts with p16+ locally advanced HNSCCa. MEDI0457 was delivered IM followed by electroporation with the CELLECTRA® device, Q3 weeks x 4 doses. Trial methods and results have been previously reported (Aggarwal C et al JImmunotherCancer. 2015;3(Suppl2):P426). Humoral and whole PBMC immune responses were assessed by ELISA and IFNg ELISpot, respectively. CD8+T cell activity and PD1 were assessed by flow cytometry (FC). Tissue immune responses were assessed by IHC.
Cancer
Results
Pt is a 66 yr old Caucasian male with HPV16+ Stage IVA (T2N2b) tonsillar SCCa. He received one dose of MEDI0457 before definitive surgery, and three doses post-operatively. Tissue immune assessment showed decrease in both CD8+ and FoxP3+ infiltrates. Assessment of peak antibody and IFNg ELISpot responses showed titers of 1:150 and 0 for HPV16 E6 and E7 antigens, respectively, and an elevation of 7 SFU/10 6 PBMC for each antigen. However, analysis of HPV16 specific CD8+T cells prior to and post dosing with MEDI0457 showed de novo induction of CD8+ Tcells cells expressing PD-1 (1.8% of all CD8 + Tcells), as well as cells co-expressing PD-1, granzyme A, granzyme B and perforin (0.70% of all CD8+ Tcells). The pt was noted to have CR after 4 nivo doses, and remains in complete clinical remission 14 months after initiation of nivo.
Conclusions
The data above suggest that the pt responded immunologically to treatment with MEDI0457 as evidenced by the expansion of antigen specific CD8+T cells noted by FC. The expression of PD1 on the CD8 + Tcells cells may have allowed them to be subsequently inhibited by binding to tumor cells expressing PD-L1. Nivo may have relieved this inhibition, allowing for an outgrowth of functional HPV16specific CTLs, contributing to the sustained CR. An ongoing trial with MEDI0457 and durvalumab in HPV+ HNSCCa is evaluating the clinical and immunologic efficacy of the combination treatment. Clinical trial information: NCT02163057. Background MDACC has been conducting clinical trials using adoptive transfer of autologous tumor-infiltrating lymphocytes (TIL) in the context of metastatic melanoma for more than a decade [1] . The art of TIL expansion lies in a two-phase process. The initial phase utilizes highdoses of IL-2 (signal 3) and results in a 62% successful TIL growth rate averaged over the past 11 years (n=1135) with 68% for the last 5 years. The second phase is the rapid expansion process (REP) and relies on TCR activation (signal 1) and co-stimulation (signal 2) followed by high-doses of IL-2 (signal 3). This leads to successful expansion in the vast majority of cases.
Cellular Therapy Approaches
Methods
It was recently demonstrated that uveal melanoma is infiltrated with CD8 + TIL. However, the initial TIL expansion (pre-REP) from uveal melanoma tumors does not lead to comparable TIL growth with IL-2 alone as seen from cutaneous melanoma [2] . Once cultures from both types of melanoma reach the REP phase, our anecdotal observations concluded that there was no difference in expansion. Therefore, we hypothesized that TCR activation in the 1 st phase of expansion combined with an agonistic stimulation of CD137/4-1BB (Urelumab) to protect the TIL from over differentiation in this initial TCR stimulation would favor reliable expansion of CD8 + TIL.
Results
This novel 3-signal approach resulted in a faster and more consistent expansion of TIL, up to 100% for both types of melanoma. For cutaneous melanoma, numbers were comparable to or higher than the traditional high-dose IL-2 method and favored expansion of CD8 + TIL. Importantly, this new method allowed for better/enhanced pre-REP expansion of TIL from uveal melanoma which, in turn, would allow for this patient population to have access to TIL therapy. Finally, providing the 3-signal attributed to T-cell activation led to expansion of TIL capable of recognizing their tumor counterpart in cutaneous as well as uveal melanoma as determined using IFNg ELISPOT.
Conclusions
This new methodology for the initial phase of TIL expansion addresses one of the major critiques for TIL therapy -the time needed for proper expansion of a suitable product. It brings consistency in successful growth as well as a new opportunity for challenging malignancies such as uveal melanoma.
Background
The safety and efficacy of adoptive cell therapy (ACT) with noncryopreserved tumor infiltrating lymphocytes (TIL) has been studied in hundreds of patients with metastatic melanoma. This multicenter clinical trial was initiated with centrally manufactured TILs (LN-144) as non-cryopreserved and cryopreserved infusion products. Our novel manufacturing process for the non-cryopreserved LN-144 is used in Cohort 1, and a shortened 3 weeks, cryopreserved LN-144 is used in Cohort 2. The Cohort 2 manufacturing offers a significantly shorter process, which allows for flexibility of patient scheduling and dosing. The shorter manufacturing process reduces the wait time for the patient to receive their LN-144 product and adds convenience to logistics and delivery to the clinical sites. Methods C-144-01 is a prospective, multicenter study evaluating metastatic melanoma patients who receive LN-144. Following a non-myeloablative lymphodepletion with Cy/Flu preconditioning regimen, patients receive a single infusion of LN-144 followed by the administration of IL-2 (600,000 IU/kg) up to 6 doses. Patients are evaluated for objective response as a primary endpoint for up to 24 months.
Results
We characterize the cryopreserved LN-144 administered to a second cohort of patients, Cohort 2 following the same pre-and post-TIL infusion treatment regimen as used for Cohort 1. Cohort 2 patients were heavily pretreated with increased number of prior lines with all patients having anti-CTLA-4 and anti-PD-1 therapies, and larger tumor burden (mean SOD: 15.3, 10.9 cm for Cohorts 2, 1). Median number of prior systemic therapies were 4 and 3 for Cohorts 2 and 1, respectively. An initial analysis of safety data demonstrates comparable tolerability of cryopreserved LN-144. The safety profile for Cohort 1 patients receiving the non-cryopreserved LN-144 continues to be acceptable for this late stage patient population. The most common TEAEs observed in both cohorts by frequency are nausea, anaemia, febrile neutropenia, neutrophil count decreased, platelet count decreased. Early review of efficacy data indicates anti-tumor activity, including PRs, to the TIL therapy observed in patients treated in Cohort 2.
Conclusions
This represents the first clinical trial in a multicenter setting with centrally manufactured TIL assessing a novel process for cryopreserved product with a significantly shorter process (~3 weeks). Preliminary results indicate cryopreserved LN-144 as a novel, well tolerated therapeutic option for patients with metastatic melanoma who have failed multiple prior therapies, including checkpoint inhibitors. The cryopreserved LN-144 provides greater flexibility for patients and caregivers and allows for more immediate treatment for patients with such high unmet medical need. Trial Registration NCT02360579. 
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Background
Head and neck squamous cell carcinoma (HNSCC) remains a significant unmet medical need. While checkpoint blockade has provided improved outcomes for some patients, the majority of patients do not benefit. We hypothesize that the lack of clinical benefit is secondary to the absence of tumor-specific T cells that can expand and mediate tumor destruction. To begin to address this hypothesis we have investigated the percentage of HNSCC from which we can generate TIL reactive with the autologous tumor. Methods Over the past 5 years we have collected and processed more than 300 HNSCC specimens. When sufficient tumor material was available, tumor-infiltrating lymphocytes (TIL) and primary tumor cultures were initiated from enzyme digests (collagenase, thermolysin and DNAase) of freshly resected surgical samples. TIL cultures were assessed for growth and autologous tumor reactivity measured by IFN-g release. IFN-g was measured by ELISA. Once established, tumor cell lines were characterized for phenotypic markers by flow cytometry.
Results
For 242 tumor samples with sufficient tumor, 51 (21%) were identified as being contaminated. TIL were generated from 82 (42%) of the remaining 191 tumors. Of the 59 where testing is complete, 46 TIL (77.9%) were autologous tumor-reactive. Overall, we were able to generate TIL from 33% of tumors tested. We identified TIL cultures with a range of autologous tumor reactivity that ranged from very strong to no cytokine-release following stimulation with autologous tumor. At least 20 (10.2%) cell lines were established from the HNSCC samples. A majority of these tumor cell lines contain cells that express CD44, a marker of cancer stem cells.
Conclusions
Tumors from one-third (33%) of the 191 patients evaluated contained TIL that could be expanded and recognize autologous tumor cells. This may correspond to the patients that benefit from immunotherapy with checkpoint blockade or T cell agonists. The remaining patients may require vaccines or other therapies that will prime T cells that can recognize autologous cancer cells. Our group is preparing to undertake a clinical trial of vaccine plus anti-OX40 in patients with HNSCC. Current efforts are examining whether multiplex IHC will be useful in identifying tumors that contain tumor-reactive TIL.
Background
Metastasis to the brain from breast cancer remains a significant clinical challenge, and may be targeted with CAR-based immunotherapy. CAR design optimization for solid tumors is crucial due to the absence of truly restricted antigen expression and potential safety concerns with "on-target off-tumor" activity. Here, we have optimized human epidermal growth factor receptor-2 (HER2)-CAR T cells for the treatment of breast to brain metastases, and determined optimal second generation CAR design and route of administration for xenograft mouse models of breast metastatic brain tumors, including multifocal and leptomeningeal disease. Methods HER2-CAR constructs containing either CD28 or 4-1BB intracellular co-stimulatory signaling domains were compared for functional activity in vitro by measuring cytokine production, T cell proliferation, and tumor killing capacity. We also evaluated HER2-CAR T cells delivered by intravenous, local intratumoral, or regional intraventricular routes of administration using in vivo human xenograft brain metastatic breast cancer models.
Results
Here, we have shown HER2-CARs containing the 4-1BB intracellular co-stimulatory domain confer improved antigen-selective tumor targeting with reduced T cell exhaustion phenotype and enhanced antigen-dependent proliferative capacity compared to HER2-CARs containing the CD28 co-stimulatory domain. Local intracranial delivery of HER2-CARs showed in vivo anti-tumor efficacy in an orthotopic xenograft model using a tumor line generated from a breast cancer patient with brain metastasis. Importantly, we demonstrated robust anti-tumor activity following regional intraventricular delivery of HER2-CAR T cells for treatment of multifocal brain metastases and leptomeningeal disease.
Conclusions
Our study shows the importance of CAR design in defining an optimized CAR T cell, and highlights intraventricular delivery of HER2-CAR T cells for treating multifocal brain metastases. 
Background
Currently, several clinical trials utilizing anti-PD-1 for cancer therapy are ongoing either alone or in combination with other immune modulators [1] . However, despite a durable response in some patients, monotherapy with anti-PD-1 fails in significant number of patients. Hence, understanding of the mechanisms that lead to failure of anti-PD-1 as an anti-cancer agent would help to harness its full potential. Methods Effects of PD-1 blockade, prior or together with tumor-specific vaccine, on tumor growth and survival were evaluated in TC-1 and B16 tumor mouse models. Immune responses were determined in TC-1 tumors in a time-dependent manner. In vitro mechanistic studies were carried out in pMel-1 CD8 + T-cells.
Results
We show that in the immunosuppressive microenvironment of the tumor, anti-PD-1 treatment leads to induction of PD1 high CD38 high non-reprogrammable CD8 + T-cells [2] . These cells are generated early after first anti-PD-1 treatment and remain unresponsive to subsequent antigenic stimulation indicating their dysfunctional state. Using in vitro assays, we found that treatment with anti-PD-1 prior to T-cell priming abrogates the ability of T-cells to upregulate CD40L and increase IFNg, and leads to significant cell death by apoptosis and failure to generate memory cells. On the other hand, anti-PD-1 therapy given concomitantly with strong T-cell antigen priming by vaccine produces a robust anti-tumor immune response accompanied with the generation of reprogrammable (plastic) PD1 high CD38 high cells that get activated, generating effector functions and immune memory.
Conclusions
Our data provide a plausible explanation for the inability of anti-PD-1 therapy to generate effective anti-tumor effects in some patients especially with non-immunogenic tumors. This suggests that the development of combination therapies that would increase the immunogenicity of tumors might enhance the efficacy of anti-PD-1 therapy. These results also suggest that recurrent patients that have undergone anti-PD-1 therapy earlier may not respond to combination therapies that further activate/ stimulate the TCR signaling. Therefore, these findings have important implications in the design of future trials employing combination therapy with anti-PD-1 to achieve clinical success. Background Tumor Associated Macrophages have long been recognized as a key component of the tumor microenvironment and play a critical role in tumor progression. However, our ability to fully leverage macrophages as treatment targets is hampered by the complexity of immune phenotypes and low-dimensional screening practices. At Recursion Pharmaceuticals, we combine targetagnostic phenotypic imaging experiments with artificialintelligence and advanced data analytics to interrogate complex biology in high-dimensional screens. We describe the application of our platform to the study of macrophage polarization states to deliver novel and actionable insights for immuno-oncology drug discovery. Methods PMA activated THP1 cells were treated with the relevant polarizing cytokines for 48h prior to staining with the Cell Painting method, which fluorescently labels 9 cellular components to provide a morpho-functional snapshot of a cellular state in the form of~1000 unique features. Cells were then imaged for fluorescence across 5 channels to generate~200 images per perturbation and processed through a custom cloud-based software pipeline enabled to run CellProfiler and proprietary artificial intelligence algorithms at scale. Secretome and transcriptome profiling were performed using a standard 65-plex Procartaplex panel and a custom 50-plex Quantigene Plex assay kit respectively (ThermoFisher).
Emerging Models and Imaging
Results
Our data demonstrate unique, sensitive, and functionally meaningful high-dimensional phenotypes for each of the M0, M1, M2a, M2c, and M2-like (M-CSF) macrophage polarizations ( Figs. 1 and  2) . Principal component analysis on the phenotypic features further suggests that the M1-M2-like-M2a-M2c macrophage states are distinct polarizations and not part of an axis, as current dogma holds. All polarizations were validated in orthogonal tumor relevant functional assays. Importantly, when compared to transcriptome and secretome analyses, our phenotypic approach is able to better differentiate between the different polarization states. We demonstrate near perfect distinguishability of the different macrophage classes by a Machine Learning classifier trained on phenotypic features (Fig. 3) . A phenotypic screen of 2000 diverse small molecules rapidly uncovered at least 1 novel drug class that modulates M-CSF induced polarization, and at least 3 drug classes that outperform CSF-1R inhibition alone for prevention of a M2-like phenotype. We also identified, in the same screen, putative compounds that could cause a M1-like repolarization in M-CSF treated macrophages. Our entire screening campaign described here was executed in 3 weeks, highlighting the efficiency with which imaging and artificial intelligence can be used in drug discovery.
Conclusions
In conclusion, artificial intelligence augmented phenotypic approaches allow facile interrogation of complex phenotypic states at scale to drive rapid discovery. 
Mechanisms of Efficacy or Toxicity
Background
Preclinical data suggest that PD1 blockade may assist in eradicating a variety of infections. In contrast, PD1 knockout mice are hypersusceptible to mycobacterium tuberculosis (Mtb) infection, developing necrotic pulmonary lesions with high bacterial loads. We report tuberculosis in a patient treated with pembrolizumab for Merkel cell carcinoma (MCC). We also characterize Mtb-specific immunity and bacteria isolated from a pulmonary lesion that arose after initiating PD1 therapy. Methods An 83-year old man began a clinical trial of pembrolizumab in June 2015 for advanced MCC. The patient had no risk factors and no testing for latent tuberculosis was performed. CT scan after 12 cycles revealed known sites of MCC decreasing in size or remaining stable, and a new right lower lobe pulmonary nodule was noted (1.1 x 1.6 cm). The patient underwent excision of the nodule in January 2016. Pathology revealed necrotizing granulomas staining for acid-fast bacilli. Cryopreserved PBMC obtained immediately prior to pembrolizumab and at cycles 5, 8, 11, and 14 were analyzed for antigen-specific CD4 and CD8 T cell responses by intracellular cytokine staining after stimulation with PPD. Serum samples were also analyzed for IgG responses to a panel of different Mtb antigens. Mtb genotyping was performed. Results PD1 blockade in this individual was associated with significantly increased circulating Mtb-specific Th1 responses prior to development of the necrotic pulmonary tuberculoma. However, neither Th17 cells nor CD8 T cells specific to Mtb were detectable in PBMC at any time. Circulating Foxp3+ Tregs did not change in number during pembrolizumab treatment in this individual. Mtb-specific IgG levels, although detectable, did not display significant changes before the development of the necrotic granuloma. TB genotyping also did not correlate with any known new clusters of TB in North America in the recent past. Collectively, these data show that the development of tuberculosis following PD1 blockade in this individual was selectively associated with increases in Mtb-specific Th1 responses.
Conclusions
Four previous cases of TB have been reported following PD-1 blockade. In this case, Mtb-specific Th1 responses increased after PD1 blockade was initiated, and clinical tuberculosis arose subsequently. Importantly, this nodule was assumed to be an MCC metastasis, and would not have been recognized as due to Mtb if an excisional biopsy had not been performed. In conjunction with animal model data suggesting a plausible mechanism, and the prior reported cases, these findings suggest that Mtb is possibly a concern following PD1 blockade. Background Although checkpoint inhibitors (CPI) have shown unprecedented efficacy in cancer treatment, a significant fraction of patients eventually develop resistance to CPI. Therefore, there is a growing need to identify resistance mechanisms as well as rational combination strategies to combat this resistance. Imprime PGG (Imprime), a novel yeast derived β-glucan pathogen-associated molecular pattern (PAMP), is being developed as a combination agent with CPI in patient populations who have failed single-agent CPI therapy. In pre-clinical mechanistic studies, Imprime has been shown to reprogram the immuno-suppressive myeloid cells in the microenvironment and enhance the effector functions of tumor infiltrating T cells. The objective of this study was to focus on IDO1, one of the critical resistance mechanisms in the microenvironment that hinders T cell anti-tumor immunity.
Trial Registration NCT02267603
Mechanisms of Resistance to Immunotherapy
Methods
The anti-tumor efficacy of Imprime in combination with anti-PD-1 was evaluated in the murine colon cancer model MC38. Transcriptional changes in the tumor were assessed by QuantiGene Multiplex platform. IDO1 gene expression in IFN-γ-stimulated human whole blood post Imprime treatment was assessed by qRT-PCR. Tryptophan and kyneurinine levels were measured in the serum by LC/MS.
Results
In the MC38 model, Imprime in combination with anti-PD-1 resulted in significantly reduced tumor growth as compared to anti-PD-1 monotherapy. Consistent with our previous results, transcriptional analyses of tumor tissues showed that Imprime alone induced a M1 skewing gene expression profile by modulating several genes including iNOS, TNF, CXCL10, Arg1, and CCL17. Anti-PD-1 treatment alone up-regulated several genes affecting T cell functionality, such as IFNγ, PD-L1 and GzmB. Interestingly, anti-PD-1 treatment also resulted in increased expression of several immuno-suppressive genes, such as IL10, Arg1, and most notably, IDO1. Furthermore, IDO1 expression was inversely correlated with tumor volume, suggesting IDO1 upregulation is a counter-regulatory mechanism induced in the tumor and/or myeloid cells in response to enhanced IFN-γ production by anti-PD-1-treated tumor-infiltrating T-cells. Interestingly, this anti-PD-1 mediated IDO1 induction was dampened significantly by the addition of Imprime to anti-PD-1. Flow cytometry showed that Imprime treatment affected IDO expression in the Ly6C hi monocytes and macrophages but not in tumor cells. In human whole blood, IFNγtreatment increased the transcriptional level of IDO1 and the ratio of tryptophan to kyneurinine, but Imprime treatment significantly inhibited this IFN-γ-induced IDO1 increase.
Conclusions
These results collectively demonstrate that Imprime treatment can enhance efficacy of anti-PD-1 treatment and may do so by restricting compensatory immuno-suppressive mechanisms mediated by myeloid cells.
Microbiome P522
Clostridium species control primary liver cancer and liver metastasis via bile acids/CXCL16/CXCR6 mediated NKT cell immunity Chi Ma, Miaojun Han, Bernd Heinrich, Qiong Fu, Qianfei Zhang, Masaki Terabe, Jay Berzofsky, Xin Wei Wang, Giorgio Trinchieri, Tim Greten NCI, Bethesda, MD, USA Correspondence: Tim Greten (tim.greten@nih.gov) Journal for ImmunoTherapy of Cancer 2017, 5(Suppl 3):P522 Background Gut commensal bacteria have been described as important regulators of anti-tumor immunity. Primary liver tumors and liver metastasis represent the leading cause of cancer-related death [1] . The liver is exposed to gut bacteria, and gut sterilization has profound effects on hepatocellular carcinoma (HCC) development [2, 3] . However, the role of gut bacteria in anti-tumor surveillance in the liver is poorly understood. Methods Gut commensal bacteria were depleted by feeding mice with antibiotic cocktail in drinking water, or using Germ-free mice. Primary HCC was induced in liver-specific MYC transgenic mice. Liver metastasis was induced by intrasplenic injection of B16 melanoma tumors cells or i.v. injection of A20 lymphoma or EL4 thymoma tumor cells into C57BL/6 or BALB/c mice. Immune cell monitoring was performed by flow cytometry analysis. Stool bacteria was analyzed by 16S rRNA sequencing. Patient liver bile acids were measured by Metabolon's Discover HD4 Platform.
Results
Depleting gut commensal bacteria induced a liver-selective antitumor effect using both primary MYC-HCC model or A20 or EL4 liver metastasis models. An increase of hepatic CXCR6 + NKT cell number and function was observed, independent of mouse strain, gender or presence of liver tumors. In vivo functional studies confirmed that NKT cells mediated a tumor inhibition in the liver. Further investigation showed that NKT cell accumulation was regulated by CXCL16 expression of liver sinusoidal endothelial cells, which was controlled by Clostridium species-mediated primary-to-secondary bile acid conversion. Feeding mice with secondary bile acid w-MCA reversed both the NKT accumulation and the inhibition of liver tumor growth caused by depleting gut microbiome. In human livers, primary bile acid CDCA levels correlated with CXCL16 expression, and the opposite was found with the secondary bile acid glycolithocholate (GLCA).
Conclusions
Gut bacteria such as Clostridium species control liver anti-tumor immunesurveillance by altering bile acid composition, which regulates CXCL16 expression in LSECs, thus affects NKT cell level in the liver. This study shows that the gut microbiome utilizes bile acid metabolism to control anti-tumor immunity in the liver and opens novel opportunities to treat primary liver cancer as well as liver metastasis.
Background
Cancer patients receiving antibodies abrogating immune checkpoints antibodies may develop a diverse array of histologic skin reactions to these therapies that can include immunobullous, spongiotic, and lichenoid dermatitis (LD), and infrequently Steven Johnson Syndrome/Toxic Epidermal Necrolysis. The development of any type of these adverse immune-related cutaneous reactions may be sufficiently severe to warrant cessation of potentially efficacious treatment regimen. There is therefore a critical need to understand the pathogenesis of dermatologic toxicities in order to devise rational therapies to manage them more effectively. Methods Total RNA from formalin-fixed paraffin, embedded tissue from patients who developed LD skin toxicity [n=3; mean age (range) = 60.7 years] while receiving immune checkpoint therapy (nivolumab =1, pembrolizumab = 1, nivolumab + ipilimumab = 1) for metastatic melanoma and from benign lichenoid keratosis (BLK) in control patients [n=3; mean age (range) = 48.7 (37-56) years] were profiled with the NanoString nCounter PanCancer Immune Profiling Panel interrogating the mRNA levels of 770 genes. Fold differences in mRNA transcript levels were compared between the two groups using two-sample tests and p-value < 0.05 were considered significant.
Results
Of the 770 genes, significant log fold difference in gene expression was observed between the two groups in 167 genes. Compared to the BLK control group (Fig. 2) , the LD skin toxicity group (Fig. 3) showed down-regulation of 93 mRNAs (p < 0.05) and up-regulation of 74 mRNAs (p < 0.05). The ten most significantly down-and up-regulated transcripts in the LD skin toxicity group are listed (Fig. 1) . Among the down-regulated genes are CCL27, CCL18, CD83, ILIRN, and IL2RA (Log 2 fold change range: -1.81 to -1.17; all p values < 0.05). Among the up-regulated genes were CD14, CXCL12, and CCL14 (Log 2 fold change range: 1.28-2.52, all p values < 0.04). Conclusions LD skin toxicity from immune checkpoint therapy exhibits an mRNA gene expression profile distinct from BLK. Despite showing histopathologically identical reaction patterns between the LD skin toxicity from immune checkpoint therapy and BLK, we observed differences in the mRNA transcript levels of 167 genes. Down-regulation of CCL27, CCL18, XCL2, CD83, ILIRN, and IL2RA genes implies dysregulation of normal homeostasis and immune regulation in the skin. Up-regulation of genes that encode chemotactic molecules (e.g. CXCL12 and CCL14) functions to recruit distinct subsets of skin immunocytes specific to immune checkpoint mediated LD and further suggest that abrogation of these signaling pathways may spare patients from developing this type of skin toxicity. Background Melanoma patients with a low frequency of PD-1 hi CTLA-4 hi TIL are predicted to not respond to pembrolizumab, yet our previous interim analysis demonstrated that the combination of intratumoral (IT) plasmid IL-12 (tavokinogene telseplasmid; TAVO) and pembrolizumab yields robust clinical responses with an excellent safety profile. Updated clinical analyses (locked August 2017) from this multicenter, phase II, open-label trial including 2-year progression free survival (PFS) and DOR are presented. New biomarker data reveals coordinated anti-tumor immunological mechanisms in both the tumor microenvironment (TME) and in the peripheral blood. Methods Melanoma stage III/IV patients with a low CD8 + TIL status (<25% PD-1 hi CTLA-4 hi ) were treated with pembrolizumab (200mg every 3 weeks) concurrently with electroporation of IT-TAVO on days 1, 5 and 8 (6 week cycles). Tumor samples were profiled with multispectral immunohistochemistry (mIHC) and NanoString's Human Immunology and the PanCancer IO360 Beta Version panels. PBMC were analyzed for immune phenotype (flow cytometry) as well as Nano-String's PanCancer Immune Profiling RNA and Protein panels.
Progression free survival (PFS) rates for this treatment were 62% at 6 months and 57% at 18 months (median PFS not reached at 24 months) with a 48% BORR. DOR was not assessable as no responders have progressed and no safety signals were observed with only 2/22 grade 3 treatment-emergent adverse events. In responding patients, significant post-treatment increases were observed in both the Th1-associated gene expression of STAT4 and IL-12RB in biopsies, and frequencies of CD8 + PD-1 + TIGIT + and proliferating CD8 + PD-1 + peripherally. Additionally, responding patients had a significant increase of TCR clonality in the tumors compared to PBMCs with a reversed relationship in nonresponding patients. Spatial analysis by mIHC revealed a significant increase of both PD-L1 + and FoxP3 + cells <15um from CD8 + T cells in non-responders. Exploratory analysis with Nanostring's IO360 Beta Version panels highlighted underexpression of WNT2B and overexpression of MICB in the pretreatment responder biopsies.
Conclusions
Durable responses and favorable PFS rates in likely PD-1 non responders continues to suggest that combination IT-TAVO-EP with pembrolizumab is an effective therapeutic modality with an excellent safety profile. Associated biomarker data highlights connected immunological mechanisms, whereby intratumoral Th1-polarization, associated TCR clonality and limited suppressive cell types can drive robust anti-tumor responses (intratumoral and systemic) that positively impact this difficult to treat patient population. Background Proinflammatory stimulation can lead to phenotype changes in marrow mesenchymal stromal cells (MSCs). We have been using MSCs to study the role of stromal cells in the tumor microenvironment. Our previous study showed that IFN-γ (Interferon Gamma) and TNF-α (Tumor Necrosis Factor Alpha) together result in the synergist uniform polarization of MSCs toward primarily Th1 phenotype, suggesting that tumor associated stromal cells may contribute to immune-mediated tumor killing. MSCs are heterogeneous and contain both stromal cells and skeletal stem cells that are responsible for osteogenesis. Prolonged passages of MSC can result in a change in phenotype associated with the loss of the skeletal stem cells. In this study, we used IFN-γ and TNF-α to stimulate different passages MSCSs. We hypothesize that if stromal cells remain in late passage and if late passage Th1 polarization is similar to that of early passage, Th1 polarization is likely an intrinsic property of MSCs. Methods MSCs from bone marrow of one healthy donor were cultured and treated by IFN-γ (6.5ng/ml) and TNF-α (1.5ng/ml) at passages 2 (Bulk only), 3 (Single cell only), 4, 6, 8, 9 and 10(Bulk only) for 24 hours. RNA or cells were harvested from treated and control MSCs for mRNA Next Generation Sequencing (NGS) respectively.
Results
Control and stimulated MSCs NGS analysis found that the transcriptome of all passages of stimulated MSCs changed. Differences in the transcriptome of stimulated MSCs among different passages were observed, however, the expression by stimulated MSCs of important immune modulatory genes such as CXCL9, HLA-DRA, IL15 and IDO1 were up-regulated in all passages but their expression levels varied among passages.
Conclusions
Results show that after stimulation, different passages have similar but not identical gene expression changes. This suggests that immune modulation is an intrinsic property of MSCs, immune modulation may vary among MSCs types and some variability may exist among MSCs in different cancer types. Consent Written informed consent was obtained from the patient for publication of this abstract and any accompanying images. A copy of the written consent is available for review by the Editor of this journal.
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